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XRD data of the CuO products
XRD diffraction was used to study the phase purity of all as-prepared CuO products.
The average crystallite size of the synthesized CuO nanoplatelets was calculated using a Debye-Scherrer formula 1 , and the lattice strain (ɛ) was calculated using the following relation:
where is the diffraction angle and is the full width at half maximum intensity (FWHM) of the corresponding peak, as shown in Table S1 . 
Raman data of the CuO products
According to the Raman spectra, in Figure S1a , the intensity of the A 1g , B 1g and B 2g peaks, for E-NaOH-45 and E-NaOH-60, were the largest. A gradual increase in full width at half maximum (FWHM), indicating the increase in nanorods size, was observed for E-NaOH-45 to E-NaOH-60. The Raman analyses of C-NH 4 OH-45 and C-NH 4 OH-60, shown in Figure S1b , showed no significant peak shifts for the A 1g and B 1g modes; however a red shift was observed for the B 2g mode of C-NH 4 OH-60. The spectrum of C-NH 4 OH-45 showed the highest observed peak intensity. The Raman spectrum of E-Urea-45 showed a slight A 1g peak shift to larger wavenumbers, while the spectrum of E-Urea-60 indicated a shift to larger wavenumbers of the B 2g mode, as displayed in Figure S1c . This red shift denotes that the grain size increases 3 , which is consistent with the XRD analyses. Table S2 shows the BET surface areas, pore volumes and pore sizes of the as-CuO products prepared at prolonged reaction times, E-NaOH-45 to E-NaOH-90, C-NH 4 OH-45 to C-NH 4 OH-60, D-Urea-45 to D-Urea-60 and E-Urea-45 to E-Urea-60, as well as previously reported BET results. 
BET surface analyses of the CuO products
Hall-Effect analyses of the CuO products
Based on their gas sensing performance, some of the as-prepared CuO products were selected for Hall-Effect analyses. The as-prepared CuO products were dropcasted on a glass substrate to form CuO thin films which resulted to a thickness of ~ 0.5 μm. The Hall Effect results showed that all the as-prepared CuO thin films were p-type, with the other electrical parameters summarized in Table S3 . S6
Gas sensing analyses of the CuO products
All the CuO sensing layers prepared from the synthetized CuO nanostructures were deposited with a drop coating technique. An overview and cross-section images of the E-NaOH-45 sensor displays the average thickness of the sensing layers (see Figure S3a and b). Figure S4 : The sensor resistance corresponding calculated response, S of the E-NaOH-60 exposed to 40 ppm NO 2 gas pulses over 12 hours at room temperature.
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After the gas sensing system (also referred to as the gas testing station) was flushed with synthetic air at the room temperature, the duration of the gas cycles (i.e. pulse duration -gas on gas off cycles) was tested by exposing the sensors to a single test gas (in this instance 40 ppm NO 2 gas cycles). Figure S5 shows the exposure of sensor E-NaOH-60 to a gas concentration (40 ppm) pulsed for 30 minutes, followed by synthetic air for 30 minutes, denoted as the first gas cycle, and subsequently followed by pulses with an interval of 20 and 10 minutes, respectively. Although, steady state was not reached during these cycles and drift in sensor resistance was observed, as seen in Figure S5 , the large response to NO 2 gas at room temperature motivated the continuation of sensors' performance testing in humid conditions ranging from 5 to 60 % relative humidity. Figure S5 : The dynamic resistance curve of the E-NaOH-60 exposed to 40 ppm NO 2 gas pulses with varying gas cycle durations (i.e. gas on, gas off cycles -30, 20 and 10 minutes). Figure S7a shows the real-time gas sensing response of E-NaOH-60-based gas sensor in CH 4 gas in dry air. As seen in Figure S7b , the CuO material prepared at 75°C in 60 minutes, showed the highest sensitivity to CH 4 gas, compared to the other material prepared at 75 °C. However, a large drift in sensor current was observed, which was attributed to the low rate of diffusion of gas molecules away from the surface of the sensor. As shown in Figure S7c , increased sensitivity to CH 4 gas was observed for E-NaOH-45 and E-NaOH-90, with maximum sensitivities of around 41.5 ppm −1 . Low response was showed when the E-NaOH-60-based gas sensor was subjected to four cycles of 40 ppm CH 4 gas in more humid atmosphere (i.e. 20 to 60 % RH), as seen in Figure S8 . 
